A previous report from this laboratory showed that there are marked sex differences in acute toxicity of allopurinol in rats and mice, females having higher LD50 values than males, and it was also observed that more [14C] compounds accumulated in the kidney in male mice than females after i.p. administration of [14C] allopurinol (1). Subsequent ex periments have shown that the allopurinol oxidizing activity in liver supernatant is about 3.5 times higher in male than female mice, and is induced by testosterone (2).
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Allopurinol is well known to be oxidized by xanthine oxidase (xanthine-oxygen oxi doreductase EC 1.2.3.2.) (3). Though the oxidation by xanthine oxidase in vitro proceeds very slowly (4), the urinary excretion of oxipurinol (major metabolite of allopurinol oxi dation) appears rapidly after administration of allopurinol (3). Furthermore, a patient lacking xanthine oxidase excreted appreciable amounts of oxipurinol in the urine when allopurinol was given orally for 10 days (5). These facts indicate that there is an oxidiz ing system for a large dose of allopurinol other than xanthine oxidase. As regard to the nature of xanthine oxidase, it has been reported that the enzyme activity is enhanced by a prolonged dialysis (6) . Thus, we studied the dialysis effect on the allopurinol oxidizing activity in the partially purified supernatant fraction from mouse liver on a substrate concentration much higher than Km value of xanthine oxidase (7) and found that the activity was decreased after dialysis against Tris-HC1 buffer and that the decreased activity was restored by K+, NH4+ and Rb+.
6-[14C] allopurinol was synthesized according to the method of Elion et al. (3).
Male mice of ddY strain (7-8 weeks old) were decapitated, the liver was immediately removed, chilled and blotted to remove blood. The enzyme preparation used in this ex periment was the protein fraction precipitated from the liver supernatant between 40 50% saturation with ammonium sulfate, in which the specific activity increased up to 11.5 fold of the original liver supernatant. The enzyme preparation was dialysed in Visking 20/32 tube for 20 hr at 4'C against 500 Vol. of 0.1 M Tris-HCI buffer, pH 7.5 or 0.1 M Tris-HCI buffer containing 1.15; KCI, pH 7.5. With allopurinol as a substrate, activity was measured by the formation rate of oxipurinol, the oxidized product of allopurinol. Reaction mixtures contained 10 pmoles Tris-HCI buffer, pH 7.5, 0.22 /tmoles [14C] al lopurinol and 25 Id of enzyme in a final Vol. of 100 Id. The mixtures were incubated at 37°C for 5 min. Analysis of the product formed by paper chromatography and liquid scintillation counter procedures was the same as previously reported (2). Protein was determined by the method of Lowry et al. (8) .
As shown in the Fig. 1 , allopurinol-oxidizing enzyme activity markedly decreased after the partially purified enzyme preparation was dialysed against 0.1 M Tris-HC1 buffer, pH 7.5. However, with the inclusion of 1.15% KC1 no significant decrease was noticed. These results suggest that the potassium ion protects the enzyme activity. It was also seen that the enzyme activity reached a maximum level by the addition of potassium ion above 0.01 M, and potassium salts other than potassium chloride also restored the enzyme activity (data not shown); namely the potassium ion is responsible for this activity. This led to investigation of the effects of various monovalent cations on the enzyme activity.
FIG. 1. Effects of different conditions of dialysis on the allopurinol-oxidizing
enzyme activity. The partially purified enzyme was prepared as described in the text and the activities were assayed (A) before dialysis, (B) after dialysis against 0.1 M Tris-HC1 buffer containing 1.15% KCl or (C) after dialysis against 0.1 M Tris-HC1 buffer. The decreased activity of allopurinol-oxidizing enzyme after dialysis of the partially purified mouse liver supernatants was increased by addition of K+, NH4+ and Rb+, with ionic radii in hydrated form, of 5.27, 5.37 and 5.09 A, respectively (Table 1) . Na+ whose radius is 7.9 A showed a lesser effect on the activity. However, only a negligible change was observed when a relatively larger cation with an ionic radius as Li' (10 A) was added.
Also Cs' whose radius is 5.03 A had no effect on the enzyme activity. Thus the restora tive effect of monovalent cations appears to be concerned with ionic radii (with the ex ception Cs' whose radius is similar to Rb+). The presented results of properties of al lopurinol-oxidizing enzyme are in accordance with the generalization made by Evans and Sorger; enzymes activated by K+ are also usually activated by NH4+ and Rb+ but are ac tivated little by Na+ and not at all by Li' (9).
Recently, Johns et al. (10) and Krenitsky et al. (7) have reported that purified rabbit aldehyde oxidase (aldehyde-oxygen oxidoreductase, EC 1.2.3.1) has the ability to oxidize allopurinol to oxipurinol in vitro. It has also been reported that aldehyde oxidase is higher in its activity in males than in females and is induced by testosterone (11) . From the reason above mentioned, it would appear that the allopurinol-oxidizing enzyme is aldehyde oxi dase. However, our data on the restoration of the allopurinol oxidizing activity by various monovalent cations contradicts this, because Carpenter (12) reported that only NH4+ re stores horse liver aldehyde oxidase activity from an inactivated state induced by dialysis using salicylaldehyde or acetaldehyde as a substrate. Furthermore, aldehyde oxidase is not involved in the monovalent cation-activated enzyme group (9, 13). Thus the role of monovalent cations on the activity of mouse liver aldehyde oxidase on a substrate other than allopurinol, such as aldehydes, N-methyl-nicotinamide or pyridoxal, using an enzyme preparation with higher specific activity has to be determined. Current studies in this respect are under way in our laboratory and the results will be published elsewhere.
